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(54) VIDEO CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a video camera that 
can detect a defective pixel in response to a state of an object 
with a small arithmetic amount and a simple circuitry, improve 
misjudgment of normal pixels at the same time so as to detect 
and correct the defective pixel more accurately. 
SOLUTION: By utilizing a characteristic of a defective pixel 
and a signal level of an object, two thresholds to detect the 
defective pixel included in a solid-state imaging element are 
set and controlling the thresholds depending on the lightness 
of the object can effectively decide the defective pixel and e 
edges of the object to suppress adverse effect on the image 
quality and accurately detect the defective pixel 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A video camera which is provided with the following, provides two thresholds for detecting 

this defect pixel, and is characterized by detecting this defect pixel based on this 2 ** threshold. 

A solid state image pickup device which changes incident light into an electrical signal. 

An automatic gain control means which amplifies a picture signal picturized from this solid state image 

pickup device. 

An A/D conversion means to change an analog picture signal from this solid state image pickup device 
into a digital signal for every pixel. 

A level difference calculating means which compares a signal level of 1 pixel of this arbitration, and a 
peripheral pixel with a same color filter, A defect detection means which compares a threshold 
beforehand set to a level difference calculated by this level difference calculating means, and judges a 
defect pixel, and an error correction means to replace a detected defect pixel with a signal or an 
operation value of a peripheral pixel which adjoins this defect pixel. 

[Claim 2]In the video camera according to claim 1, this 2 ** threshold is the 1st threshold and 2nd 
threshold, A video camera judging as a defect pixel when a level difference calculated by this level 
difference calculating means is larger than this 1st threshold 1 and smaller than the 2nd threshold 2, and 
not judging with a defect pixel when it is larger than the 1st threshold 1 and larger than the 2nd 
threshold 2. 

[Claim 3] A video camera establishing a threshold control means which carries out variable control of 
this threshold forjudging this defect pixel in the video camera according to claim 1 or 2, and carrying 
out variable control of at least one threshold among these 2 ** thresholds according to a profit of this 
automatic gain control means. 

[Claim 4] A video camera which is provided with the following and characterized by this threshold 
control means carrying out variable control of this threshold according to a profit of this automatic gain 
control means. 

A solid state image pickup device which changes incident light into an electrical signal. 

An automatic gain control means which amplifies a picture signal picturized from this solid state image 

pickup device. 

An A/D conversion means to change an analog picture signal from this solid state image pickup device 
into a digital signal for every pixel. 

A level difference calculating means which compares a signal level of arbitrary 1 pixel, its pixel, and a 
peripheral pixel with a same color filter, A defect detection means which compares a threshold 
beforehand set to a level difference calculated by this level difference calculating means, and judges a 
defect pixel, An error correction means to replace a detected defect pixel with a signal or an operation 
value of a peripheral pixel which adjoins this defect pixel, and a threshold control means which carries 
out variable control of the threshold forjudging a defect pixel. 
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[Claim 5]In the video camera according to claim 4, a threshold controlled by this threshold control 
means, A video camera having the value which divided a variable range of a profit of this automatic 
gain control means into two or more fields, had a standard threshold used as a standard for calculating a 
threshold for this every region division, and was calculated from this standard threshold according to a 
value of a profit of this automatic gain control means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the video camera which has a function which is applied 
to the video camera which used the solid state image pickup device, especially amends the picture 
element defect of a solid state image pickup device by signal processing. 
[0002] 

[Description of the Prior Art]The defect pixel to which the output signal according to incident light is 
not outputted by the defect etc. of the cry stalline lattice which originates in various factors in the process 
manufactured occurs, and the solid state image pickup device has become the cause of degrading image 
quality. However, the thing of an in recent years solid state image pickup device with the pixel number 
of millions of pixels has increased, and its number which is a defect pixel is also increasing in 
proportion to the pixel number. Since trying to lose generating of a defect pixel thoroughly is connected 
with a cost hike, the solid state image pickup device having contained a certain amount of number of 
defect pixels is used for products, such as a video camera. Then, in order to avoid degradation of the 
image quality by a defect pixel, the various proposal of detection and the correcting method of a defect 
pixel is made from the former. 

[0003]Detect a defect pixel to the time of shipment of an image sensor or a video camera, or the power 
up of apparatus, the memory inside apparatus is made to memorize the position data of the defect pixel 
as detection and a correcting method of a defect pixel, and there is the method of amending a defect 
pixel based on the position data at the time of photography. As this example, it is indicated to JP,2000- 
831 19A for example. However, in a described method, the memory was used for memory of position 
data, when the pixel number of an image sensor increased like recent years, the big memory was needed 
and there was a problem of being a cost hike. 

[0004]Methods of improving the above include the art of JP.7-23297.A. According to this art, a defect 
pixel is detected and the method of amending in real time is shown by by comparing the threshold 
arbitrarily set to the level difference of the signal of arbitrary pixels and peripheral pixel by which the 
video camera was picturized working. This is based on the idea that a possibility of being a defect pixel 
is high, when the level of the inspecting picture element has projected compared with the peripheral 
pixel. Furthermore, with this art, the threshold used for detection of a defect pixel is a value changed 
based on the level of an inspecting picture element signal, and increases in proportion to the signal level 
of an inspecting picture element. When the signal level of an inspecting picture element is smaller than a 
predetermined value, it is characterized by changing to the fixed value set up beforehand. 
This fixed value changes a threshold according to the value of the profit of an AGC circuit. 

[0005]For the judgment of the defect pixel by such a threshold, although the erroneous decision to a 
normal pixel becomes a problem, By detecting how the signal of the inspecting picture element has 
projected compared with change between peripheral pixels by investigating surrounding signal 
distribution of an inspecting picture element in detail further here. The evil to image quality is 
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suppressed because the level difference of an inspecting picture element can judge whether it is what 
depends whether it is what is depended on a defect pixel on the edge of a photographic subject and 
prevents the erroneous decision to a normal pixel. 
[0006] 

[Problem(s) to be Solved by the Invention]However, it is necessary to perform the judgment with edge 
in the method shown in JP,7-23297,A at the time with the inspecting picture element appropriate for [ in 
order to prevent an erroneous decision ] a defect pixel. For this reason, many circuits and operations, 
such as an edge decision circuit, an edge defect determination circuit, and an edge arithmetic circuit, are 
needed to the judgment of a defect pixel. In a video camera, since outputting in real time is 
indispensable, without delaying the output signal over the picturized photographic subject, data 
processing in which defect pixel detection of a solid state image pickup device is so high-speed will be 
required. As for this, since a solid state image pickup device will follow on high-pixel-izing from now 
on and a number of operation times also increased proportionally, the burden of processing became 
large, and it went, and high-speed data processing and a circuit addition had the problem of becoming 
increase of a cost hike or circuit structure, control still finer if the value of the threshold to change is a 
value it is linearly decided with the above-mentioned art in proportion to the profit of an AGC circuit 
that will be a meaning and various photographic subjects and photographing conditions are taken into 
consideration, in order to prevent a misjudgment exception - although it became required, this problem 
that point consideration was not carried out existed. 

[0007]The purpose of this invention is to provide the video camera which can detect the defect pixel to 
which it responded in little operation and a brief circuit at the time of the situation of a photographic 
subject, can improve the erroneous decision to a normal pixel simultaneously, and can detect and amend 
a defect pixel more correctly. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the 1st invention by 
this invention, A solid state image pickup device which changes incident light into an electrical signal, 
and an automatic gain control means (it abbreviates to an AGC means below) which amplifies a picture 
signal picturized from this solid state image pickup device, An A/D conversion means to change an 
analog picture signal from this solid state image pickup device into a digital signal for every pixel, A 
level difference calculating means which compares a signal level of arbitrary 1 pixel, 1 pixel of this 
arbitration, and a peripheral pixel with a same color filter, A defect detection means which compares a 
threshold arbitrarily set to a level difference calculated by this level difference calculating means, and 
judges a defect pixel, In a video camera provided with an error correction means to replace a detected 
defect pixel with a signal or an operation value of a peripheral pixel which adjoins the defect pixel 
concerned, two thresholds for detecting a defect pixel were provided, and it was characterized by 
detecting a defect pixel based on two thresholds. 

[0009]This 2 ** threshold is the 1st threshold 1 and 2nd threshold 2, It was characterized by judging as a 
defect pixel, when a level difference calculated by this level difference calculating means is larger than 
the 1st threshold 1 and smaller than the 2nd threshold 2, and not judging with a defect pixel, when it is 
larger than the 1st threshold 1 and larger than the 2nd threshold 2. When a level difference of arbitrary 1 
pixel and its peripheral pixel is larger than the 1st threshold, what judge that is a defect pixel is the 
conventional means, but when a level difference with a peripheral pixel is more than the 2nd threshold 
in the 1st invention, suppose that the pixel is not amended noting that it is a normal pixel. In a 
photographic subject actually picturized, this most normal factors of an erroneous decision of a pixel. It 
is in a level difference with a peripheral pixel projecting by saturation of a signal level which occurs 
when a high-intensity photographic subject is picturized, and in order to avoid an erroneous decision to 
this high luminance object, one more threshold is set up. It is supposing that it judges with a level 
difference with a peripheral pixel being an edge part of a high luminance object very much at the adult 
time, and error correction is not performed in addition to a judgment of the conventional defect pixel by 
the 1st invention, It becomes possible to distinguish edge of a defect pixel and a high luminance object, 
and even if it does not perform complicated operations, such as an edge judging, an erroneous decision 
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can be suppressed to the same extent as the former. A solid state image pickup device from which the 
2nd invention by this invention changes incident light into an electrical signal, An AGC means to 
amplify a picture signal picturized from this solid state image pickup device, and an A/D conversion 
means to change an analog picture signal from this solid state image pickup device into a digital signal 
for every pixel, A level difference calculating means which compares a signal level of arbitrary 1 pixel, 
its pixel, and a peripheral pixel with a same color filter, A defect detection means which compares a 
threshold arbitrarily set to a level difference calculated in this level difference arithmetic circuit, and 
judges a defect pixel, In a video camera provided with an error correction means to replace with a signal 
or an operation value of a peripheral pixel which adjoins this detected defect pixel this defect pixel, A 
threshold control means which carries out variable control of the threshold forjudging a defect pixel was 
established, and it was characterized by carrying out variable control of this threshold according to a 
profit of this AGC means. A threshold according [ on the video camera according to claim 3 and ] to this 
threshold control means, A variable range of a profit of this AGC means was divided into two or more 
fields, and it had a threshold used as a standard for calculating a threshold for this every region division, 
and was characterized by making into a threshold a value calculated from this standard threshold 
according to a value of a profit of this AGC means. By the 2nd invention, it can have a standard 
threshold for every AGC region divided into plurality, optimal threshold can be finely controlled by 
simple calculation, and a misjudgment exception can be prevented so that it can respond to various 
photographic subjects and photographing conditions. A threshold control means which carries out 
variable control of the threshold forjudging a defect pixel was established, and it was characterized by 
carrying out variable control of at least one threshold of this 2 ** threshold according to a profit of this 
AGC means. Thereby, by fluctuating at least one of two thresholds according to a profit of AGC, a 
threshold suitable for a situation of a photographic subject can be set up, and the further malfunction can 
be prevented. 
[0010] 

[Embodiment of the Invention]Hereafter, it explains, referring to drawings for an embodiment of the 
invention using an example. 

[001 l]Drawing 1 is a block diagram showing one example of the video camera by this invention. In 
drawing 1, a lens and 2 for 1 an iris and 3 a solid state image pickup device and 4 Automatic gain 
control circuitry. (It abbreviates to an AGC circuit hereafter) and 5 An analog-digital converter. As for a 
control microcomputer and 9, (it abbreviates to an A/D converter hereafter), the defect detecting circuit 
for which 6 has a delay circuit, and 7 are [ a digital disposal circuit and 1 1 ] digital-to-analog converters 
(it abbreviates to a D/A converter hereafter) nonvolatile memory and 10 an error correction circuit and 
8. The control microcomputer 8 comprises the 1st field 15 of RAM, the 2nd field 16 of RAM, the 
amount operation 1 7 of signal amplification, and the threshold computing unit 18. 
[0012]In the above-mentioned composition, after the signal which entered from the lens 1 has exposure 
adjusted with the iris 2, it is changed into an electrical signal with the solid state image pickup device 3, 
a profit changes according to the luminosity of a photographic subject through AGC circuit 4, and 
variable amplification processing of an imaging signal level is performed. And it is changed into a 
digital signal for every pixel with A/D converter 5, and is outputted to the digital disposal circuit 10. 
Video-signal processing of color separation, white balance, a gamma correction, etc. is received in the 
after digital disposal circuit 10, and with D/A converter 1 1, it is changed into an analog signal and 
outputted as the luminance signal Y and chroma signal C. 

[00 13] When there is a defect pixel here, the defect detecting circuit 6 is provided with the delay circuit, 
calculates a level difference with a peripheral pixel using the pixel arrangement which is possible 
combining this delay circuit, and after judging as compared with the threshold forjudging an inspecting 
picture element to be a defect pixel, it amends a defect pixel in the error correction circuit 7. Then, 
according to the value of the profit of AGC, from the nonvolatile memory 9, the control microcomputer 
8 reads a standard threshold, calculates a threshold, and transmits it to the defect detecting circuit 6. The 
standard threshold used as the basis for calculating the threshold according to the gain values of AGC is 
memorized by the nonvolatile memory 9, and the standard threshold for every AGC region is further set 
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to it beforehand. 

[0014]Next, it explains flowing into detection processing operation of a defect pixel using the flow chart 
of drawing 2 . Drawing 2 is a flow chart which shows one example of detection processing operation of a 
defect pixel. After set powering on, while performing predetermined initial setting at Step 21, it will be 
in the state where it is usually set to **** mode, i.e., a photographing standby state, and can picturize. 
The picturized signal is Step 22 after passing AGC circuit 4 and A/D converter 5, Computing the 
luminosity of the photographic subject currently picturized by the solid state image pickup device 3 by 
the digital disposal circuit 10, the control microcomputer 8 calculates the gain values of AGC which 
compares the brightness information of a photographic subject with the desired value of the optimal 
luminance signal level for taking a photograph, and is set as AGC circuit 4 at Step 23. The control 
microcomputer 8 transmits the gain values of AGC to the 1st field 15 of RAM at Step 24. That is, the 
signal level from the digital disposal circuit 10 is inputted into the 1st field 15 of RAM, and an AGC 
gain value is calculated with the amount computing unit 17 of signal amplification from this value, and 
it inputs into AGC circuit 4. A note of this AGC gain value is made to the 1st field of RAM. And 
amplification processing in which the always optimal luminance signal level is obtained by transmitting 
the gain values of AGC to AGC circuit 4 at Step 25 is performed. The details of control of AGC circuit 
4 are later mentioned by drawing 3 . 

[0015]On the other hand, the threshold operation part 18 of the control microcomputer 8 acquires the 
gain values of AGC transmitted to the 1st field 15 of RAM of the control microcomputer 8 at Step 26, 
and an AGC region is judged based on the gain values of AGC at Step 27. The details of an AGC region 
are later mentioned by drawing 3 . Next, the control microcomputer 8 transmits the standard threshold on 
the boundary of the both sides of the judged AGC region to the 2nd field 16 of RAM from the 
nonvolatile memory 9 at Step 28. Based on the standard threshold which is in the 2nd field 16 of RAM 
at Step 29, the two thresholds TH1 and TH2 are calculated with the threshold computing unit 18 
according to the gain values of AGC. The details of the operation of a threshold are later mentioned by 
drawing 4 . 

[0016]Transmitting the thresholds TH1 and TH2 to the defect detecting circuit 6 at Step 30, the defect 
detecting circuit 6 judges a defect pixel to each inputted inspecting picture element based on these 
thresholds at Step 31. When an inspecting picture element is judged to be a defect pixel at Step 31, a 
defect pixel is amended by calculating the average value of substitution or a peripheral pixel to a 
peripheral pixel, and replacing an inspecting picture element by it in Step 32. After Step 33 detects a 
defect pixel by one screen, it returns to Step 22 and the defective detection to the following one screen is 
repeated. The details of a judgment of the defect pixel which uses threshold TH1 and TH2 are later 
mentioned using drawing 5 - drawing 7 . 

[001 7]Next, control of AGC circuit 4 and the details of an AGC region are explained using drawing 3 . 
Drawing 3 is a graph which shows the relation between AGC gain and an output signal level, the AGC 
gain of AGC circuit 4 is shown on a horizontal axis, and an output signal level is shown on a vertical 
axis by it Like drawin g 3, an output signal is divided into the field 0 - the field 4, and is controlled by 
AGC gain in order to make it the photographic subject to picturize look natural, and also when a 
photographic subject is dark, the output signal is kept from becoming bright unnaturally. Although AGC 
circuit 4 is for obtaining the optimal signal level by controlling a profit automatically to the picturized 
signal, in this example, it is dividing control of AGC into five fields like drawing 3 according to the 
profit. This is dividing the field of AGC and is for easing the burden of the variable control processing 
with a fine threshold used in detection of the below-mentioned defect pixel. 
[0018]First, in the field 0, the profit of AGC is the minimum, and since level adjustment is made by 
exposure control of the iris 2 in this field as for the input signal to AGC circuit 4, the output level is 
constant. And if the level of an input signal becomes less insufficient even if exposure by the iris 2 and 
the solid state image pickup device 3 becomes the maximum, amplification by AGC circuit 4 will be 
made, and it increases, and henceforth, the profit of AGC circuit 4 continues until it turns into maximum 
gain. By this example, from the variable range of a profit, i.e., minimum profit, of AGC to maximum 
gain is divided into every [3/1/], and it is defined as the field 1, the field 2, and the field 3, 
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respectively. The field 0 is a field of the minimum [ AGC gain ], and the field 4 is a field after AGC 
becomes maximum gain. 

[0019]Next, the details of threshold operation are explained using drawing 4 . Drawing 4 is a graph 
which shows the relation of the threshold for detecting AGC gain and a defect pixel, the AGC gain of 
AGC circuit 4 is shown on a horizontal axis, and a threshold is shown on a vertical axis by it. The 
variable control of the threshold in this example is set up like drawing 4 based on an AGC region 
according to the gain values of AGC. This sets up the control curve line of a threshold, and each 
crosspoint in the boundary of an AGC region as a standard threshold as mentioned above, and holds the 
value beforehand to the nonvolatile memory 9. Control approximated to the curve by the easy operation 
by doing a proportionality operation can be performed between two standard thresholds which obtained 
the value of the profit of AGC to an input signal, judged the AGC region, and were set as the boundary 
of the both sides of the field, and the control microcomputer 8 sets up the threshold according to the gain 
values of AGC. Here, the standard threshold of each field required for the operation of threshold TH1 is 
set to al, bl, cl, dl, and el, respectively, and the standard threshold of each field required for the 
operation of threshold TH2 is set to a2, b2, c2, d2, and e2, respectively. 

[0020]Hereafter, in this example, it explains concretely taking the case of the case where the gain values 
of AGC are alpha. Since an AGC region is judged to the field 2, the control microcomputer 8 transmits 
the standard threshold bl and cl on the boundary of the both sides of the field 2, b2, and c2 to the 2nd 
field 16 of RAM from the nonvolatile memory 9. And the thresholds TH1 and TH2 are calculated using 
the following (several 1) and (several 2) from said four standard thresholds in the 2nd field 16 of RAM. 
[0021] 
[Equation 1] 



In (several 1) and (several 2), AGC gains 1/3 mean being 1/3 of the maximum AGC gain value so that 
clearly from the above-mentioned explanation. AGC gain (1/3-2/3) means AGC gain 1 / 3-AGC gains 
2/3. By experiment, the standard thresholds al-el of drawing 4 r a2 - e2 are decided by cut and try, and 
they are memorized to the nonvolatile memory 9. Thus, when threshold TH1 in case AGC gain is alpha, 
and TH2 do the proportionality operation of between the standard thresholds of the both sides of an 
AGC region, it becomes possible to control by the form approximated to the curve which has flexibility 
like drawing 4 . It may enable it to reset up change of a threshold freely here by changing the standard 
threshold currently held to the nonvolatile memory 9 by the predetermined operation from the outside. 
[0022]Like this example, ****** can do a misjudgment exception few by changing a threshold for 
defective detection according to a profit of AGC. A suitable threshold which can detect a defect pixel 
more correctly can be set up. For example, when a photographic subject is bright (luminosity is high), 
on the whole, a level of a pixel signal is high, and a profit of AGC is small equivalent to AGC region 0 
or 2. There are few level differences of a defect pixel and a peripheral pixel, and since a defect pixel is 
indistinguishable into a bright photographic subject, it stops being conspicuous on vision, when a 
portion of a bright photographic subject has a defect pixel in such a situation. Therefore, it is good also 
for a comparatively big value in a threshold. When a defect pixel is in a place where a signal level which 
is a portion of a dark photographic subject is low, since the level difference of a defect pixel and a 
peripheral pixel is large, even if a threshold is comparatively large, detection of a defect pixel is 
possible. When a photographic subject is dark (luminosity is low), a profit of AGC is greatly equivalent 
to AGC region 3 or 4. In such a situation, although a signal of a defect pixel is also amplified, since a 
signal level of a peripheral pixel is low, a level difference of a defect pixel and a peripheral pixel is 
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large, and since it is conspicuous on vision, a defect pixel which can be recognized increases 
substantially. Therefore, it is better to make a threshold small. This can make a defect pixel easy to 
detect. For the above reason, the threshold which also detects the same defect pixel can improve a 
misjudgment exception by making it change finely according to a situation. 

[0023]Next, details of a level difference judging with a peripheral pixel are explained using drawing 5 . 
Drawing 5 is a pixel arrangement figure showing an example of pixel arrangement of a solid state image 
pickup device. In the defect detecting circuit 6, a signal transmitted to a pixel signal inputted from A/D 
converter 5 as an in-series signal from the solid state image pickup device 3 combining a delay circuit is 
rearranged in parallel, and is used for comparison with a peripheral pixel. Here, in pixel arrangement of 
the solid state image pickup device 3, drawing 5 shows arrangement of a pixel at the time of taking a 
check type solid state image pickup device for an example, and a colored filter comprises four colors of 
A, B, C, and D. 

[0024]Next, a method of a defective judging for the inspecting picture element A22 is explained. In 
order to judge projection to a peripheral pixel of an inspecting picture element, a peripheral pixel of four 
directions to the inspecting picture element A22 is set to A12, A32, A21, and A23 from a pixel signal 
put in order by delay circuit, respectively, Although it judges whether A22 is a defect pixel, a signal 
level of each pixel is used, and it judges by the following formula (several 3) and (several 4). 
| (A12+A32) /2-A22|>= threshold TH1 .... (several 3) 
| (A21+A23) /2-A22|>= threshold TH1 .... (several 4) 

When two formulas of (several 3) and (several 4) are realized simultaneously, the pixel signal A22 
inspected when a difference signal of both eveiy direction was over a threshold was isolated with a 
peripheral pixel signal, it has projected, and it is shown that the possibility of a defect pixel is high. 
[0025]In order to judge whether the inspecting picture element A22 is an edge part of a high luminance 
object, it judges by the following formula (several 5) and (several 6) using threshold TH2 [ bigger ] than 
threshold TH1. 

| (A12+A32) /2-A22|>= threshold TH2 .... (several 5) 
| (A21+ A23) /2-A22|>= threshold TH2 .... (several 6) 

When the above (several 5) and two formulas of (several 6) are realized simultaneously, it is shown that 
the inspecting picture element A22 has a possibility higher than a defect pixel of being an edge part of a 
high luminance object. The threshold computing unit 18 performs an operation of (several 1), (several 
2), (several 3), and (several 4). 

[0026]As a result of judging as mentioned above, when a level difference of the inspecting picture 
element A22 and a peripheral pixel is smaller than the one or more thresholds TH and threshold TH2, it 
judges that the inspecting picture element A22 is a defect pixel. When a level difference of the 
inspecting picture element A22 and a peripheral pixel is larger than threshold TH1 and threshold TH2, it 
judges that the inspecting picture element A22 is not a defect pixel. 

[0027]In this example, those by which a factor of erroneous recognition in defect pixel detection 
depends a reason for setting up two thresholds on an edge part of a high luminance object are for almost 
all. A big level difference will arise between peripheral pixels in an edge part, and this will carry out 
erroneous recognition of the normal pixel to a defect pixel, if a high-intensity photographic subject is 
picturized. A level difference made at this edge part serves as a value large comparatively compared 
with a signal level of a defect pixel and bigger than threshold TE2 which detects a defect pixel. 
Threshold TH2 forjudging edge is provided using this. If two threshold TH1 which can detect edge of a 
defect pixel and a high luminance object, and TH2 are set up from a situation of a photographic subject 
picturized, an erroneous decision of a defect pixel judging can be suppressed to the minimum. 
[0028] According to this example, since an operation can be constituted from an easy circuit compared 
with analyzing a signal level of a peripheral pixel of an inspecting picture element, it can make a burden 
of processing light. Since a signal level of a defect pixel is amplified by profit of AGC, according to a 
profit of AGC, variable control of threshold TH2 forjudging edge is carried out so that a profit of AGC 
is large, and a large threshold may be taken. 

[0029] An example of setting out of a concrete threshold is explained here using drawing 6 and drawing 



http://ww4.ipdl.inpit.go.jp^ 2/9/2010 



JP,2003-189189,A [DETAILED DESCRIPTION] 



Page 7 of 7 



7. Drawing 6 expresses an output signal level which is a mimetic diagram showing an output signal 
level of arbitrary inspecting picture elements in predetermined AGC gain, for example, are arbitrary 
inspecting picture elements in case a profit of AGC is alpha. Pixel arrangement is shown on a horizontal 
axis by drawing 6 . and an output signal level is shown on a vertical axis. In a figure, A22 is a defect 
pixel and B88 and A89 presuppose that it is a high luminance object. 

[0030] Drawing 7 is a mimetic diagram showing a signal level difference with a peripheral pixel in 
predetermined AGC gain, and shows a signal level difference with a peripheral pixel calculated from an 
output signal level of each pixel of drawing 6 . In drawing 7 , a horizontal axis shows pixel arrangement 
and a vertical axis shows a signal level difference. As for a signal level difference of a predetermined 
pixel, the surroundings of a predetermined pixel say difference of an average of a value of four places, 
and a predetermined pixel. For example, in the case of the pixel A22, when it explains with reference to 
drawing 5, it is the difference of average value of the pixel A12, A21, A23, and A32, and a value of the 
pixel A22. If threshold TH2 for detecting threshold TH1 for detecting a defect pixel from this signal 
level difference like drawing 7 and edge is set up, it turns out that a threshold which does not carry out 
erroneous detection of the edge part of a high luminance object to a defect pixel can be set up at the 
same time it detects a defect pixel. The pixel 22 is among the thresholds TH1 and TH2, and is judged to 
be a defect pixel. Since the pixel B88 is larger than threshold TH2, it is an edge part and it is judged that 
it is not a defect pixel. 

[0031] When an inspecting picture element is judged to be a defect pixel by this invention, a defect pixel 
is amended by calculating average value of substitution or a peripheral pixel to a peripheral pixel, and 
replacing an inspecting picture element by it. However, in this invention, it is not limited for a method of 
amendment of a defect pixel to this, and can constitute from other publicly known methods. 
[0032] As mentioned above, although an example about this invention has been described, this invention 
is not limited to details explained in the above-mentioned example. Although it explained that threshold 
control in explanation of this invention was based mainly on software, it is also possible to control this 
as circuitry by hardware. In addition, of course, various modification occurs in the range which does not 
deviate from technical thought. 

[0033]Although divided into five by this example also about an AGC region, it does not restrict to this. 
This invention is not limited to a video camera and apparatus carrying solid state image pickup devices, 
such as a digital still camera and an imaging device, is contained under the category of this invention. 
[0034] According to this invention, as stated above, when detection of a defect pixel can be performed 
and controls a detection condition of a defect pixel the optimal according to a situation of a photographic 
subject picturized during imaging operation of a camera, degradation of image quality to a photographic 
subject is suppressed to the minimum, and accuracy is improved by detection of a defect pixel. A defect 
pixel can be detected more correctly. 
[0035] 

[Effect of the Invention] As stated above, according to this invention, according to the situation of the 
photographic subject picturized, the detection condition of a defect pixel can be controlled the optimal, 
and a defect pixel can be detected more correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g l] It is a block diagram showing one example of the video camera by this invention. 
[Drawin g 2] It is a flow chart which shows one example of detection processing operation of a defect 
pixel. 



[Drawing 3] It is a graph which shows the relation between AGC gain and an output signal level. 
[Drawing 4 ] It is a graph which shows the relation of the threshold for detecting AGC gain and a defect 
pixel. 

[Drawing 5jlt is a pixel arrangement figure showing an example of the pixel arrangement of a solid state 
image pickup device. 

[Drawing 6]It is a mimetic diagram showing the output signal level of the arbitrary inspecting picture 
elements in predetermined AGC gain. 

[Drawing 7]It is a mimetic diagram showing a signal level difference with the peripheral pixel in 
predetermined AGC gain. 
[Description of Notations] 

1 [ - An AGC circuit, 5 / - An A/D converter, 6 / - A defect detecting circuit, 7 / - An error correction 
circuit, 8 / - A control microcomputer, 9 / Nonvolatile memory, 10 / A digital disposal circuit, 1 1 / 
- D/A converter. ] - A lens, 2 - An iris, 3 - A solid state image pickup device, 4 
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[002 2] #10801©.* 5 tC. M8«Hl©fc»©l/# 
l>ffi*AGC©Wf§K!&i;-Cg{fcStt5C £KJ:»>. a 

WIJClftWr*C4©-Ct*aW)a:l/«t,>IB*»8BST* 

s. #«.«. «¥(**5iw*i> (»flsw»r>> 4 stent. 

H*ffi#©U^JW#£«WtcK<&o-C*>g. AGC© 
MRIfcM < AGC««0 *fc«2«C^rS. CO* 
5<ctt»«c*Jl<>rW*l»tt^<*©ai»K^fBIBR*«** 

^BffiHR4ajaia3R4©u«-tjuj6«y»tc< > 95 
M^#©*te*Ki]jR#a*ftTo*9©r. gut 

±BSEfcfc<ttS. *©fc#>. LSlM»*ttt»fc***c 
ffiK 4 */c. ©l>»9«:©W»r**m^ 



4JH2B3R 4 © \y^m.ifi^ (. >©"C t * C »-fifi** Jtt8W 
**<rfe50BiB»O««B«*?IIB'C*6. *fc. tSPftt 
JWft» (MKtffilO 4*K«AGC©«f#^*< A 
GC&JS3 */ctt4 tc^f 6. C©«fc5&tf3Z«:*$(,> 

•as. ^KHSR©m#fcJt«3ns*». H2i«©©# 
i^;Utt{&i>fctf>. ^Jili£4jgi2ij$4©U'<;Ht# 

KIM.*. *©?c«>, l/#C>ffl*'hS< UcHifii.^. 

cwcj:g^is**«H(/*-i-<-c*6. w±©as 

D -C«B*> < gft 3 * * C 4 tc<fc >3 SlWteSirc * *. 
[0 0 2 3] *lc. H54ffll>rHiaiijR4©U'<;US 
«£©BIBKoi»-ciliMT*. H 5 tt@(«i«3R^©i! 

Ttt. A/D&»85<fc»)A#3ftfciii*m#tci8£@ 
UtttftlfC. H(«Wft«^3^5SfiM#4LTe26 

snr<4fii#*aBii«atc«ifc. ^jaass4©tk«? 

KfflU*. CCt, H<«i«S^3©il*i25tJ{C*jt^ 
r. 05«rlTtt*^7'©@<«|«JR^«r««l{ca(- 3 /i:JS^ 
©SiJR©ES i £r^Lr*5») v fe^^JHHJA. B, C, 
D©4fe*6«fi£5^rt^. 

[ 0 0 2 4 ] £K. ftliiHSRA 2 2 **f*4 U/c^*fl 
S©*ttKoi>rBi?liT*. 1*2iiiiR©SiZ2DS«K:»T 
&3?ffl**iJ3£T jUSIiSS{CJ:»)aE^6n/cil 
ae#*>€.t!l«iii«A 2 2 ICtt? S±T£«©S2ia3R 
*-€-n-e*lA 1 2. A32, A21. A234L. A2 
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ms^zm^xxett (»3) . (84) r«s*ff * * 5. 

I (A 1 2 +A 3 2 )/2 - A 2 2 I *L#lHBTHl (83) 

I (A 2 UA23)/2-A22 I *0*OffiTHl (84) 

(S3) , (S4) C02^^K:^OSo<bt. flM * [0025] <*6K. fcffilSSA 2 2 tmnfflm&O 

I (A 1 2+A3 2)/ 2 - A2 2 I £L*l»tfTH2 (85) 

I (A 2 l+A2 3)/2-A2 2 I ^L*l>filTH2 (86) 

±K(«5). (86) <D25**^(CfiJ9A^»^, 10 [0 03 0 J H7«0f£<DAGC3pJS(C*$^-5Siaii3R 

t&Sf *a 2 2 tt^ffiiiScfc o t>imffi&w&<DJ- v 9 t<ofm u^ju«*5vr«aaar* o . ia 6 < 

^r*S*5Jtttt3&JWc>Ci«rS%LTC^. (81), 

(82), (83) ao* (84) ®ftffi*bti>WDl 
si srtf^o 

[0026] ±SB© J: Lfctt*. WHBRA 2 

2i^i2i®3RiOU'<;Hl3&«0*CifflTHlfeU:, fro 
L#l*fflTH2J:9/h3l»»£«. fcSBiJ&A 2 2 

<tO**l»«^tt. *ftSB*A2 2*«6BBRr«ttl> 20 

4*ij£rs. 

[0 02 7];«5»Wc*st>T» 2o©t / *(,»«B*RS 

3. Ctitt. it^©t^fl^»«3*iS4, x-,?*® 
^rJSiZHB*i©IHIK:^:#ttu^<ii«3&JSc, JESKffi 
XZimmmtgrnmuxom. c<Dxy*«ywcr 

*PBHI***Hl , r*U*i>«TH2J:0**ft 

ffl4«ca. c©ci*jWfflor, x^^^jjsr^^ 30 

^oOl/ftDflTHl. TH2t«3&f*itf % XPBB 
*«56©iR«)e*«/MR«c»it -5 C 4 ifiX * S. 
[0 02 8] 3WS*Wfc J: JUT , SWtt^DBfiOjaiZi 

J5M"*C4J&*C#*fcab fc #Scr)fiffl£&<r£C4# 
r*£„ 3 6tc, X7^*«5E*4fc«>©(/*l»fl[TH 
2tt, AGCOM»«cJ:»)^BH*(0«#l/^;U*sit*i 
StlSC4*>6, AGC0«»#**l>«4L*t>ffl* 40 

**<4*<£5K: t a GC©M»«cjsi;r Discsoar 

[ 0 0 2 9 ] C cr*f*tt«cL#l>tt©RS©-«tH 

mzm^xmwrz. H6«we<DAGc«f#K: 

*»). WA«> AGCOf«Jf#*SaC?>4^(Dff < ; SCDl^i® 

W*. lB»K:ffl*«#u^At«r. Hfcfcor. a 2 

2«^R5iS^r*0, B8 8, A 8 9 tiff »g»?ftr 
&&4r<2>, 50 



iiftDJHQ 4ffi^f(DffiCD¥^4^r3£cDli^cr)||^^li 
5. ®*A2 2<D$£tt. 05^#^UrK^ 

r*4. 0BRA12, A2L A2 3. A3 2W$HB 
4H*A2 20ffi4<DM#-C*£. COlMUUWt* 

ft, H7oi5fc*iBiii***iBrafc«)Ob*^fiT 
h 1 4xy^t«mrsfca&©i / »c>«TH2*BSEr 

titt. ^B®*4tflfflr*4SB$CCS«flr»^#(0xv 
*»^^B*4BHMfl J: 5 ft 1/ ft IHftMBE 
T*£t4#fcj&>£. ■*2 2»b*l»fflTH14TH 
2<DH«:&0, ^il3R4#I#rr*o *fc. EvRB 8 8 
BL*t»fflTH2J:9**t>©r, X9i/«#r*D, 
KBIWr&t»4fl|(rr*. 
[0 03 1 ] *&§0fc<fc 0 . fc®®*jWX»®*4«»r 

t, r s&r * c 4 ec* o kbu^* 

[ 0 0 3 2 ] GLL «WK-3tr»r©«Milco^TB 

L#^««»tti4t/ty7 h->xrccJ:S4LT»9! 
L/cjW, C*i*/%-K->*r«:j:*HWiatl/'C««l 

[0 03 3] AGC««fC-X>Tfc*36tt«rtt 
[0 03 4] «±ii^fcJ:^tc. **MCcJ:htf % *M 

^»<^iaccjscr^Bis*o«ffl*#^«a^ftafflir 

PS®3R«:tfta}r-5C 4^T3T^ 0 
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a?i>0TAa. 

[02 ] xmm<D&mwtofto>-mim*:*?7a 
-ft- h-c*s. 

[03] AGCWffitB^ft^U^JKDBBffi^-r^^ 
7V3bZ. 

[04] A GCiWIS£^ifi**8Hjr* 
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[05] Ht«l«3R-fOiii3REftJcr>-^^-rii3Ri25>J 
[06] ^£©AGC*fJ8{Cfctfaft£©t*5fflJR©ttl 
[07] iffi£©AGC^KfcWSJi2«fi©li#U 

^;m%^r«sC0r*s. 

i-u>x. 2 -r-f>;^. 3 -SftJitfe*^. 4 -A 
10 GCISte. 5-A/Dgfcg. 6 -Xf&&m&. 7- 
ftftWEHK. 8 ••••«»•? a >. 8 
y . ift--fi4£9BIK. n-D/ASC!». 
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[H*«5] 
[^«HtIE3] 
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